In vitro biokinetics of chlorpromazine and the influence of different dose metrics on effect concentrations for cytotoxicity in Balb/c 3T3, Caco-2 and HepaRG cell cultures.
The extrapolation of in vitro to in vivo toxicity data is a challenge. Differences in sensitivity between cell systems may be due to intrinsic properties of the cell but also because of differences in exposure. In this study, the cytotoxicity and biokinetics of the antipsychotic chlorpromazine (CPZ) were studied in in vitro assays using different cell types and exposure conditions. Different dose metrics were assessed to express the sensitivity to CPZ. The biokinetics of CPZ were measured in cell cultures of Balb/c 3T3, Caco-2 and HepaRG cells. Cytotoxicity was measured by Alamar Blue and expressed using different dose metrics, including the nominal, measured total and measured free CPZ medium concentrations. CPZ was taken up by the cells; the highest amounts in the cell compartments were found in the Caco-2 and HepaRG cells. CPZ was highly protein-bound in the Caco-2 cell medium containing 10% fetal bovine serum, resulting in lower bioavailable exposure concentrations. Moreover, also uptake into the cells strongly influenced the concentration in the medium. The Balb/c 3T3 cells were the most sensitive to the toxic effect of CPZ. The use of different dose metrics influenced the cytotoxicity results found in the three cell types. The data show that in comparing the sensitivity of the tested cell systems, the freely dissolved concentration is a more appropriate dose metric than total concentration in the medium. The ranking in sensitivity of the three cell types for CPZ was dependent on the dose metric used.